Abstract: An attempt was made to conduct an experimental study of aluminum alloys using the Taguchi technique to search for and correlate technological factors with the economics of the processing process. Improvement of one parameter leads to deterioration of other parameters, and optimization of several parameters is much more difficult. This article examines and presents the effect of changing processing parameters, such as speed, feed, cutting depth Material composition and nose radius of the tool on Al6463. First, the optimal location of the five parameters was determined using the L16 configuration of the Taguchi method with a four-level variation. Two sets of experiments were conducted considering the change in Mg and Si composition of the Al6463 alloy. After completion of the Experimentation, the values are documented and compared using the software for statistical analysis.
Introduction
Traditionally, the machinability of materials involves tool life, cutting forces, productivity or chip formation, with less attention paid to particle emission. In this work, the authors address the machinability of aluminium alloys from several points of view, including cutting forces, chip formation and segmentation and metallic particle emission.The main properties which make aluminium a valuable material are lightweight, strength, recyclability, corrosion resistance, durability, ductility, formability and conductivity. Due to this unique combination of properties, the variety of applications of aluminium continues to increase.
The analysis of the data during manufacturing by using suitable statistical designs is of high importance for precise evaluation to be obtained from the process. Design and methods such as factorial design, response surface methodology and Taguchi methods are now widely in use in place of one-factor-at-a-time experimental approach which is time consuming and exorbitant in cost. Lalwaniet al., [1] studied the effect of cutting parameters in turning on cutting forces and surface roughness. Dickinson, Grieve et al., and Fischer and Elrod developed a turning model in which tool nose radius and feed rate are taken into account but cutting speed is ignored. Thomas et al., used built up edge formation occurring during dry turning mild carbon steel and a full factorial design, taking into account the three-level interactions between the independent variables. Yang and Tarng [3] have conducted study on optimal cutting parameters using Taguchi method in turning. Nianet al. [7] investigated the optimization of CNC turning operations by Taguchi method with multiple performance characteristics. Lin et al., developed an objective network model to estimate the surface roughness and cutting forces. Wang et al., [9] investigated the effect of tool nose vibration on surface roughness during turning theoretically and experimentally.
Surface finish is one of the most important quality characteristics in manufacturing industries which influences the performance of mechanical parts as well as production cost. In order to improve the product quality and efficiency in machining, recently, there has been intensive computation focusing on surface roughness at international level. This computation can be observed in turning processes especially in aerospace and automotive industry by increasing the alternative solution for obtaining better surface roughness. A good quality turning surface can lead to improvement in strength properties such as fatigue strength, corrosion resistance and thermal resistance. In addition, the final surface roughness also affects several function attributes of parts like friction, wearing, light reflection, heat transmission, coating and ability of distributing and holding a lubricant. According to Kromanis, A. and Krizbergs, the quality of surface plays a very important role in functionality of produced part. Therefore, it is necessary to develop methods, which can be used for the prediction of the surface roughness according to technological parameters.
Experimental Study
The as-received Al6463T6 alloy was used in this study and its chemical composition is given in the the second digit are variations on the same alloy), but unlike 6063 it is generally not formed using any processes other than extrusion. It cannot be work hardened, but is commonly heat treated to produce tempers with a higher strength but lower ductility. Like 6063, it is often used in architectural applications. 
Taguchi Technique

L16 technique
Experimental design was done using Taguchi method under the L16 orthogonal array. Hence, it has been possible to reach more comprehensive results with doing fewer experiments. In this sense, time and money have been used more efficiently [7] [8] . In the determination of the characteristics of the quality as the rates of surface roughness to be measured, MRR, cutting time, and cutting force were required to be minimum, "less is more" principle has been applied among the quality values expected to be reached at the end of the experiments.
The control parameters were cutting speed (V), feed rate (f). Four levels were specified for each of the factors as indicated in Table 2 . The orthogonal array chosen was L16, which has 16 rows corresponding to the number of parameter combinations. The first column was assigned to the cutting speed (V), the second column to the feed rate (f) and so on. 
Results and Discussion
Mg Composition
The main objective of the experiment is to optimize the turning parameters (cutting speed, feed rate, speed and nose radius) to achieve low value of the cutting parameters. Figure 5 gives the main effects plot for machining power vs cutting parameters to determine the optimum value. It is also clear that lower machining power has a high impact on the life of the machined components and also on the total cost of machining and hence the cutting parameter selection should result in a very low machining power value. From figure 5 , it can be seen that the low feed rate of 0.1 mm/rev, low speed of 500 RPM, low depth of cut of 0.25 mm, low nose radius of 0.4 mm and high magnesium composition of 0.875% gives least machining power values.
Si Composition
The main objective of the experiment is to optimize the turning parameters (cutting speed, feed rate, speed and nose radius) to achieve low value of the cutting parameters.
Figure 6:
Main effects plot for surface roughness vs cutting parameters Figure 6 gives the main effects plot for surface roughness vs cutting parameters to determine the optimum value. It is also clear that surface finish has a high impact on the life of the machined components and hence the cutting parameter selection should result in a very low surface roughness value. From figure 6 , it can be seen that the low feed rate of 0.1 mm/rev, low speed of 1000 RPM, high depth of cut of 0.75 mm, high nose radius 0.8 mm and low Silicon composition of 0.2% gives low surface roughness values. Figure 9 gives the main effects plot for Machining force vs cutting parameters to determine the optimum value. It is also clear that lower machining force has a high impact on the life of the machined components, surface finish of the final product and hence the cutting parameter selection should result in a very low machining force value. From figure 9 , it can be seen that the low feed rate of 0.1 mm/rev, high speed of 2000 RPM, low depth of cut of 0.25 mm, high nose radius of 0.8 mm and high Silicon composition of 0.575% gives least machining force values.
Figure 10:
Main effects plot for Machining Power vs cutting parameters Figure 10 gives the main effects plot for machining power vs cutting parameters to determine the optimum value. It is also clear that lower machining power has a high impact on the life of the machined components and also on the total cost of machining and hence the cutting parameter selection should result in a very low machining power value. From figure 10 , it can be seen that the low feed rate of 0.1 mm/rev, low speed of 500 RPM, low depth of cut of 0.25 mm, low nose radius of 0.4 mm and Silicon composition of 0.325% gives least machining power values.
Conclusions
An experimental investigation was carried out using Taguchi technique to reduce the number of experiments done for 5 factors and 4 levels. The experiment was conducted to optimize the cutting parameters for turning of aluminium alloy Al6463 on a CNC machine. The Taguchi analysis for each of the parameters (ie., Surface roughness, Material removal rate, machining time, machining force and machining power) was done to determine the optimum machining parameter setting.
The results obtained after the experimentation show that the feed rate has the highest influence on the machinability parameters followed by speed and depth of cut. Tool nose radius has very little influence on the machinability parameters.
